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In a recent contribution [I], the author has considered a generalization of 
the classical Clifford algebra. This is the polynomial algebra C’z’ over the 
complex field C generated by the set {e, , e2 ,..., e,,} subject to the relations 
e-11 = 1 L eiei = weiei (i <j; i,j = l,..., m), 
where w is a primitive n-th root of unity. This is clearly an algebra with 
dimension n” over C. The structure of these algebras have been completely 
determined. 
THEOREM 1. Let AIT be the full matrix algebra of r x r matrices over 
C. If m = 2v, then 
C$ gg k$(C) 
and ifm =2v + 1, then 
cg) gg n/m”(C) I@ ... 0 MJC) (n copies). 
COROLLARY. If m = 2~ is even, then C, ln’ has only one irreducible representa- 
tion over C which has degree ny. If m = 2v + 1 is odd, then Cp’ has n inequiv- 
alent irreducible representations over C, all of which have degree nv. 
In addition, the author has completely determined all of the irreducible 
representations of these algebras. They may be defined as follows: 
Let P and Q be n x n matrices defined by 
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if n is odd and 
0 5 0 .** 0 
0 i . 0 (3 ... 0 s= . ' ... 0 0 0 . . . . I p-3 52n-1 0 0 . . . 0 
if 7t is even, where w is a primitive n-th root of unity and 5 is a primitive 
2n-th root of unity such that l2 = w. Further, let 
R = jP"-lQ if n is odd, 
((P"-l_O if n is even. 
Now, for (; = 1, 2 ,..., v), let 
E!2Y+1'=ROR0...0ROPOZ0...0Zi 
E1:'9'l'=R~RO...ORO~OZ~...Olj (V factors) 
where @ denotes the tensor (Rronecker) product of matrices and P and Q 
appear in the i-th position and Z is the identity rr x n matrix. Then, it is 
easily verified that 
E!2v+1)” = 1,” , 
z 
E;2v+l)Ej(2u+l) = WE!2~+1)Ei(2~+1) 
3 
(i <j; i, j = l,..., 2~) 
and if m = 2v, the {E:2u+1',..., Ef,f"+l)} generate an irreducible representation 
of degree ny of CL,:). 
If m =2v + 1, let 
E(2v+1' = R @ R @ ... @ R 2v+l (V factors). 
If w is a primitive n-th root of unity, let 
Z$) = wiE!2v+1) 
z z (i = l,..., m; j = 0, l,..., II - 1) 
then the n sets {Fy’,..., F$) (j = 0, l,..., rz - 1) generate the n inequivalent 
representations of degree rzy of Cz). 
Recently Ramakrishnan and his collaborators [3] have provided a general- 
ization of Ramakrishnan’s earlier work on L-matrix hierarchy [2] based on our 
generalized Clifford algebra. A hierarchy of generalized L-matrices is a 
sequence of matrices {L, , L, , L, ,...} with the property that 
Lii”,l = (X1” + ... + x;“+J zny , 
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where L2v+l contains 2v + 1 parameters h, ,..., hZv+r and is an 11” x n” 
matrix. A method has been given [3] for constructing these matrices by the 
so called a-operation. This method has only been stated explicitly for the 
cases n = 2 [2] and n = 3 [3], but the extension to the general case is clear. 
We now show that in fact this u-operation is equivalent to the method des- 
cribed above for constructing the representations of Cir). In fact, if we let 
then {L, , L, , L, ,...} gives a hierarchy of generalized L-matrices. In fact, 
since 
E!2“+1) z = R @ &“-1’ 81 (i = 2, 3 ,..., p, p + 2 ,..., 2p + 1) 
it follows that 
J&,+1 = R @ L2,,w1 + &,Ep+l’ + hsp+lE;$+l’ 
= R I@ I&,-~ + h,,P 1% Z + &+,Q 0 Z 
= 
if n is odd, 
LPLL-1 (&L + w&,+1> z . . . 0 
0 WL2lL-1 (A& + :2A,,,,) z *.* 0 
0 0 wzL2u-1 . . . 0 
(xLu+L+l) z 6 b ... w”-“Lzu-l 
L2W-1 (A,, + 5~2,+1) z . . . 0 
0 WLZ,-1 (h.2” + k2,+1) z ... 0 
0 0 w2L2”-1 . . ’ 0 
: (L + 52i-3x2"+l)z 6 0 ... Wn-kpu-l 1 
if n is even, 
where I is the identity 211-l x 2u-l matrix. These are exactly the matrices 
given by the u-operation. 
Remark. The main result of [4] is also a simple consequence of Theo- 
rem 1. As a particular case of Theorem 1, we have that Gin) g M,(C), that is, 
every n x n matrix over C is a linear combination of the base elements of the 
generalized Clifford algebra Cr’, and so, in particular, the generators of 
SU(n) are linear combinations of the base elements of Cp). 
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